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U B ABSTRACT

_' ~ An air vacuum chuck for a mlcrosmpe includes a body
- member havmg a planar slide-supporting surface. Stop

members are adapted to align a slide in a predetermined

- orientation. Air ports and vacuum ports in the slide-sup-
‘portin g surface selectwely couple a relatively high pres-

- sure air reservoir and a vacuum reservoir, respectively,

- to the region between the slide- -supporting surface and =~

the object-bearmg surface of the slide. The air ports are

- adapted to provide. airflow directed. towards at least one -
- of the stop members. In an alignment mode, airflow

from the air ports and vacuum from the vacuum ports
establish a vacuum-retained air-bearing with a substan-

- tially frictionless coupling between a slide and the slide o
supporting surface. The vacuum from the vacuum ports =~
controls the separation between the slide and the shde-

supporting surface. The dlrected airflow ‘imparts a net_

force on the slide, positioning the slide against the StOp . .
“members. In a support mode, vacuum from the vacuum

ports retains the slide with its object-bearing surface_ N
held agalnst the sllde supportmg surface o S

11 Claims, 5 Drawing Figures
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AIR VACUUM CHUCK FOR A MICROSCOPE

| REFERENCE TO RELATED APPLICATION

~ The subject matter of this apphcatlon is related tol b
o that of U.S. application Ser. No. 390,048, filed on even
'date herewrth entltled “'Optlcal Mtcroscope System” |

BACKGROUND OF THE INVENTION

10
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. a1r reservon and the vacuum ports to an ex.ternal vac-_'

- uum reservoir. At least one of the air ports is adapted to =

- direct airflow from that port directed towards at least

~one of the stop members. In some forms of the inven- -
tion, at least one of. the air ports is adapted to direct
~airflow from that port away from at least one of the StOp :

- members |

The present IHVEEI]'[IOII is in the field of optlcal instru- *

. _'-ments and more particularly, optical microscopes.
| Optlcal microscopes have long been adapted for
- v1ew1ng objects on planar surfaces of glass slides. Such

- microscopes generally include a device for holding the

- focal plane of the optics such that the position of the

~ slide might be adjusted along the optlcal axis. To

“achieve this slide supporting function, it is known in the

- prior art to use a vacuum chuck for supporting a slide -
 against a slide regtstratlon surface substantially parallel

20

A controller is selectlvely operable in an ALIGN- -

- MENT mode to couple air from the air reservoir to the
air ports and for COUplmg vacuum from the vacuum
reservoir to the vacuum ports, establlshmg a vacuum-

~ retained air bearing. With this configuration, in the

alignment mode, the airflow from the air ports and :"

_ between the slide and the slide supporting surface estab-

- to the focal plane in an optical microscope, for example,

~ as taught in U.S. Pat. No. 3,848,962. This type of slide
~mounting apparatus permits satisfactory support for a

. slide, maintaining the object-bearing surface in a. plane
55

. parallel to the focal plane for slides havmg varying
~ wedge, or thickness and coverslip thickness.

. However, in many appllcatlons it is also necessary for :
~ an object-bearing slide that a desired alignment (in the
tocal plane) may be repetitively achieved. This is part:c-'-

o ularly . necessary for automated mlcrosc0py systems in

- which a particular location on a slide may be re-

~ accessed a number of times. Moreover, particularly in

~ automated systems, it is generally necessary to be able

- torelease a slide from its fixed (for viewing) posmon SO
o that off-loading may be achieved. | o

- It is an object of the present 1nventlon to prowde an

o 1mproved apparatus for supporting a microscope slide.

- Itis another object to provide an apparatus for selec- -

o _twely aligning and supporting a microscope slide.

It is yet another object to- provide an apparatus for

| controlllng a rrncroscope sltde posmon to permit off--

_'_"load1ng L | |
e SUMMARY OF THE INVENTION

" The present mvcntlon is a chuck system for selec-
- tively aligning and supporting an object-bearlng planar
- surface of a microscope slide. The chuck includes a
 body member. having a substantially planar slide- -sup-
~ porting surface. In one form of the i invention, a plurality
~ of stop members extend from this slide- supportlng SUr-
~ face. Alternatively, the stop members may extend from
~a fixture attached to the objective lens assembly (or
~ other portion) of the optics system. The stop members
~are adapted to interferingly engage a slide having its
| ob_]ect bearing surface adjacent to the slide- SUpportlng

ob Ject-—bearln g slide surfaces substantlally parallel to the 1_-5

lishes a relatively frictionless coupling between the

_' object—bearmg surface of the slide adjacent to the slide =~
~.supporting surface and that surface The vacuum from
- the vacuum ports establishes an equilibrium separation
~ between the object-bearing slide surface and the slide
‘supporting surface. Moreover, the airflow component
from the air ports which is directed towards one or
- more of the stop members, imparts a net force on the .

slide in a plane parallel to the object bearing surface and

-towards at least one of the stop members. By way of
“7 example, the net force may either be a viscous drag
force over the surface of the slide, or a direct force

- imparted by the airflow against an edge of the slide, or
- a combination of both. In response to this latter compo-

30

nent, a shide adjacent to the slide supporting surface

- may readlly be aligned to the predeternnned orientation .

35

- defined by the stop members. o
- The controller is selectively operable ina SUPPORT

mode for coupling a vacuum from the vacuum reservoir

‘to the vacuum ports In this case, with no air pressure - '

~ provided to the air ports, the vacuum from the vacuum |
. ports estabhshes a net force on a slide adjacent to the

' shide- SUpportmg surface directed toward that surface.
..-Consequently, mn thIS mode the shde 1s held ﬁrmly _'

40 |
- tion established during the ALIGNMENT mode. The

against the slide-supporting surface in the aligned posi-

vacuum 1is mamntained as the controller sw1tches from--

" the ALIGNMENT mode to the SUPPORT mode, 50

45

50
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“surface with the slide being in a predetermined orienta-

- extendin; g from a fixture connected to the objective lens

- tion. In forms of the invention having stop members

- that the slide portion is malntalned durlng that sw1tch-
-lng time. A - |

- The controller may also be selectwely operable in a-_'- :

'RELEASE mode to couple air from the air reservoirto
~the air ports in order to release the slide for off-loadmg |

In forms of the invention including a second set of air
ports in the slide supporting surface adapted for direct-

ing air flow away from the stop members, durlng the - '
 ALIGNMENT mode, the controller couples air to all

air ports except those in the second set, permltttng N

-alignment as described above In the RELEASE mode,

the controller couples air to all air ports except those

adapted for directing air flow towards one or more stop
‘members. In this latter mode, the controller may also

- couple vacuum to the vacuum ports. As a result, a vacu-

assembly, the stop members may be retractable. In that

- form, once desired alignment is achieved and a slide is
- ngidly coupled to the slide supporting surface, the stop -

~um- -retained air beartng 1S establtshed with a net force
60

applied to the slide away frorn the stop members to

._ prowde off-loadm g.

' members are retracted SO that the chuck (and Shde) may

be moved as a unit.

A plnrahty of air ports and vacuum ports are posr- |

- tloned in the slide supporting surface of the body mem-
 ber. The body member includes internal passageways
- coupled to the various ports which are adapted to cou-

| ___ple the air ports to an external relatwely hlgh pressure "

65

BRIEF DESCRIPTION OF THE DRAWINGS

The. foregolng and other obJects of this 1nventlon, the_ o
various features thereof, as well as the invention itself,
~ may be more fully understood from the fol]owmg de- |
- scription, when read together with the accompanylng.
_' draw:ngs n whlch | | | |



B

4 508 43 5 e R :

i FIG 1 shows 1n perSpectlve wew, an air vacuum

e chuck in accordance with the present invention;.

FIG. 2 shows a top view of the chuck of FIG 1
FIG. 3 showsa bottom: v1ew of the chuck of" FIG 1 ,

- FIG. 4 shows a sectional view along hne 4~——-4 of the_.— |
- body member shown in FIG. 2; and. - R

 FIG. 5shows a bottom view of an alternate ernbodt-.
~ ment of the invention. S | |

DESCRIPTION OF THE PREFERRED
| EMBODIMENT | |

| FIGS 1-4 show a ehnck 110 for selectwely al1gn1ng,-
-supportlng, and releasmg an object-bearmg planar sur- -

~ face of a microscope slide in accordance with the pres—'_;"l'- |
' 15

~ent invention. Chuck 110 includes a body member 112

- having a planar slide supporting surface 114. Surface
114 has three stop members 116 through 118 which

- 10 |
~ mode to maintain valves 134 and 144 both closed, =
":thereby releasing the slide for off-loadlng Alterna--ﬁf'-_f]"
tively, in this mode, valve 134 may be malntalned open
‘while valve 144 is rnalntamed closed or both valves.é:--f_- JoinnT
'rnay be maintained open. | U

. extend from the shde supportlng surface 114. The stop

B ' members 116—-118 are positioned on surface 114 tointer-

- fermgly engage the two edges of a conventlonal I IIlCh_-IZO

- by 3 inch microscope slide (denoted by reference desig- vacuum-retamed air- bearmg $0. that the couplmg be-__-"_ |

-nation 120 in FIGS. 3-5) and locate the slide adjacent to .

~ the slide supporting surface 114 in a predetermined

_orlentatlon In alternate forms of the invention, the stOp 2 5‘_‘
' members may extend from a fixture (not shown) at-

tached to the objective (or other pOI‘thII) of the.optics - - wscous dragg _dlreet force agalnst the sllde edge or;.;"i-_;_'i'-;:f.'*-' -

_system, rather than from the slide supporting surface. b oth In response to th1s net force the sllde movesﬁ%'l-

~ With this latter form, the allgnrnent of the slide is di-

- rectly related to the optical axis of the opttcs system. As-__'m

~a result, slides may readily be aligned in the same posi-
. tion with respect to the optlcal azns on dlfferent nnero—-.

‘scope systems.

_- pling chuck 110 to a microscope stage so that the sur- . N
- face'll41s substantlally parallel to the focal plane of the
| -;'mtcrosc:0pe The central -aperture 120 is adapted to

35

permit a microscope objective lens assembly to be ad-

~ justably lowered from the top (as shown) to position 1ts'_;10
- focal plane to be coincident with surface 114. In FIG. 1,

 ‘the. ob_]eetwe lens assernbly may be adjustably posi-

~tioned from above (as shown) chuck 110 for focusing. -
o '_Alternatwely, the chuck 110 may be 1nverted so that the
- objective lens assembly may be adjustably porttoned-i'

| _._-from below chuck 110 for focusmg

- shde to surface 114 of chuck 110. The COUpler includes
-~ six air ports 130a-130f and two vacuum ports 140a and
~© 140b in the slide supporting surface 114 of member 112,
- The air ports and vacuum ports are coupled by way of
- arespective one of passageways 150 and 152 internal to .
 body member 112 and external tublng and Valwng toa

- 'respectwe one of relatwely high pressure (e.g. 20 P S.1.).

- air reservoir 131 and vacuum reservoir 141.

‘In the illustrated embodiment, air ports 130a~—130f

-and the porttons of their associated passageways adja- -

- cent to those air ports are configured so that air flow_{.':
 from each of those ports has a component in the direc-
~ tion of at least one of the stop members. In FIG. 3 the
o -_mternal passageways 150 and 152 are 1nd1cated by dash :

lines

- As shown in FIG 1 the hlgh pressure air reservoir -
_131 S coupled to the air passageway 150 in body mem-
~ ber 112 by way of pneumatic line 132, valve 134 and
| '_pneumatlc line 136. Vacuum reservoir 141 is coupled to
~ the vacuum passageways 152 in body member 112 by

45

“operative -in- an:
- valves 134 and 144 open and in a SUPPORT mode o
maintain valve 134 closed and valve 144 open, The - = .

members

way of pneumatlc ltne 142 valve 144 and pneumatlct-5."-:':'-_.:-'__-.-_fsf}-'_:;':._;_::'f'_ﬁ:af:f'f': "
A controller 160 1s otmpled to valves 134 and 144 _' o

o manually or. automatlcally controlled Controller 160 15;.’_:: e
ALIGNMENT mode’ to maintain -

controller 160 may also be- Operatwe ina RELEASEQ;:;Q' .':':'

‘With this conﬁguratton in the ALIGNMENT mode,f_f;_ji_i"_ L o

~a microscope slide which is posmoned with an- object--__'i:‘.;_':.___;'
“bearing planar surface adjacent to surface 114 1s.cou-- o
-pled to that surface. In this mode, air and vacuum from - o

ports. 130a—l3ﬁf and 140a—l40b respectwely, establlsh a S

114 IS substantlally frlcttonless Moreover due to the
directed air flow from air ports. 130a-—-130f there s a net'ﬁ;_-__ffi_.';_-;-:r SR
:"force on the sllde dtrected towards the 5t0p members .

thereby estabhshmg a de51red al1gnment
~ Typically, in operation, followmg altgnment controller -
- 160 then closes valve 134 estabhshmg the SUPP.RT
The chuck 110:also mcludes holes 126—128 whlch are - :___._mo =

: 1In the SUPPORT mode a microscope sllde whlch s
- adapted for receiving mountmg bolts for rigidly cou- |

p051t1oned w1th an ob_]ect bearlng surface’ adjacent IO_{:'Z'}_l:_-_:_:_.--::;f?;ll--l:;'f::-:Efi-.:'.ﬁ 3

“surface 114 may be held with that. ob_]ect bearing: sur-a;_;;_-‘.,-s_-: A
. face against surface 114. In this mode, valve 134 is .
closed and vacuum at the vacuum ports 140q and 1406~
_establishes a net force on the slide dlrected toward: .

surface 114, thereby holding the slide against. this: sur-i_éfé;-f SR

“face in the aligned position. Followmg viewing:in the- -
SUPPORT mode, controller 160 may then close valve-:'-'?-’- TR
- 144 only, or may open valve 134 and close valve 14-4 PR
- establishing the RELEASE mode. G el e
The chuck 110 may be used w:th a mlcroscOpe sys--:-.;_:“j":,:.-j;. e

- ~ tem. In operation, a slide which is loaded into the'sys-
‘Chuck 110 also includes an air/vacuum: sllde coupler-_ S =

o - for coupling the object- -bearing surface of a microscope -

“tem (either automatlcally or manually) near the surface;:z';'..- R T

~ 114 of chuck 110, may be easily aligned and then held
- for v:ewmg This is accomplished by the. controller 160 -

50

operating in the ALIGNMENT mode. Following
allgnment the controller 160 may- then. Operate in the:
_ .SUPPORT rnode In that mode the sllde Is: held agatnst

~ ing viewing, the controller 160 may then Operate in. the.f,.;.; RPN

55
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| ALIGNMENT-SUPPORT-RELEASE

RELEASE mode, permitting slide : removal

cycle
“then. be repeated for as many slides as desn'ed

The_ S

‘In the RELEASE mode, the vacuum no longer re-.-é-

~ the lower surface of the slide. In this case, the. alrﬂow ts_f; ‘L
__'-'_sufﬁclent to offset grawtational forces on: the sllde to R
release 1t frorn the sltde SUpportmg surface Rl

..

tains the slide against surface 114 and the slide is thus- =~
60 released, permitting off-loadmg The operatlon of con--".,:“"--:__i” R

~troller 160, where valve 134 is open and valve 144 is- .
“closed in the RELEASE mode, is partlcularly usefulin =
~ forms of the invention which are inverted with: respect -
~ to FIG. 1, that is the objective lens assembly 18- belowfﬂ'j';::_-.:. R
the slide and the object-bearing surfaoe of the slideis:



N tical reference designations. The chuck 110A is substan-

- scope slide comprising: o
- A.abody member havmg a substantlally planar sllde-; B

F IG 5 shows a bottom view of . an a]ternate embodr- .
_ment IIOA of the invention. In FIG. 5 elements corre-

- Spondlng to elements in FIGS. 1-4 are denoted by iden-

tially the same as chuck 110 except for a plurality of air 5

- ports 162a-d and an internal air passageway 166. The

ports 162a-d are adapted to direct airflow from those

. - ports in a direction away from at least ones of the stop
- members 116-118. ‘The air passageway 166 may be con-
-~ nected to air reservoir 131 by an air line (not shown)

- and valve 168 (not shown), where the valve is con-
‘trolled by controller 162. In operation, valve 168 15
- closed in the ALIGNMENT and SUPPORT mode,
and operation is ‘the same as described above in_con-
junction with FIGS. 1-4. In the RELEASE rnode
- valve 168 is open and valve 134 is closed. Valve 144
~ may be open or closed. In the “non-inverted” configu-
~ ration (i.e. as shown in FIG. 1) a vacuum-retained air-

~ bearing is established between the slide and surface 114, o
~ together with a net force (1rnparted by the airflow from 20 e

o valves 160¢-d) directed away from stop members

' o 116-118, resulting in a controlled off—loadrng of the

| _'_shde The valve 144 may be closed in the “inverted”
* form, and the slide may be srnnlarly off-loaded. Alterna- |

N tively, valve 144 may be open, with the result that a 25
- vacuum-retained air-bearing is established during off-
- loading. In the latter form, slide bounce is minimized.

" The table below sets forth the effect on a slide in the
- various modes of operation of the chuck system for

both the nonrnverted and mverted embodlments de- 30 |

scrrbed above

TABLE
| | | _Valve Valve o Effect on Slide
'-'_Mode 134 144 . Non-Inverted lnve-rted

35

ALIGNMENT Open ~ Open Slid_e'rnoved'. Slide moved -
| . . - - todesired . to desired
o - posiion - . -position
SUPPOR_T_ . Closed Open  .Slide held .Shde held.
e .- forviewing . for viewing
~ RELEASE - Closed  Closed S]lde falls Slide free =
S . to move _*40
| lateral]y'- |
RELEASE - Open  Closed Slide falls- Shde held
_ (n . R - - o ~in desired
| --_'posmon) position; .- -
~ canbe 45
lifted ) o
o The mventlon may be embodled in - other Spec1ﬁc' -
forms without departlng from the spirit or essential
- characteristics thereof. The present embodiment is
- therefore to be considered in all respects as illustrative
~ and not restrictive, the scope of the invention being
~ indicated by the appended claims rather than by the
- foregoing descrrptron and all changes which come
- within the meaning and range of equivalency of the

claims are therefore rntended to be embraced therern o
We claim: | | o

1. A chuck system: for selectlvely alrgnrng and sup-_ h
porting an ob_]ect-bearlng planar surface of a nncro-

supporting surface, and . |
B. a plurality of stop members adapted to interfer-
| rngly engage a slide adjacent to said slide- -support-
| ing surface with a predetermlned orientation
wherein said body member includes a plurality of allgn-

65

- ment air ports and vacuum ports in said slide- -supporting '

surface and assoclated 1nterna1 passageways at least one :

4 508 435
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50 .
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_of sald alr ports beln g adapted to dlrect an alrﬂow there- o
from having an alignment component dlrected towards’ |
_at least one of said stop members. |

2. A chuck system accordmg to claim 1 further corn-"'_
prlslng slide control means 1nc1ud1ng | S

1. alignment air means selectively operable for cou-

pling air from a relatively high pressure air reser-i
- voir to said ahgnment air ports,

. ii. vacuum means se]ectwe]y Operable for couplmg a

| vacuum from a vacuum reservolr to sald vacuum
ports, L - | -
.111 controller 1nc]ud1ng means operable

~ in an ALIGNMENT mode for -
| actuatlng said ahgnment alr means and said vac-

‘uum means whereby the airflow from said align-
ment air ports establishes a substantlally friction-
- less coupllng between a slide adjacent to said

slide- -supporting surface and that surface, and the

~vacuum from said vacuum ports establishes an
~ equilibrium force on said slide maintaining a
~ predetermined uniform separation between said
~slide and said slide-supporting surface, B
~and said airflow alignment component nnparts a

‘net force on said slide in a plane parallel to said .

-~ slide-supporting surface and towards at least one' o
- of said stop members, and | -

rn a SUPPORT mode for

- actuatrng said vacuum means and malntalnlng sald' _'

‘alignment air means inoperative, whereby the

~ vacuum from said vacuum ports establishes a net

- force on a slide ad_}acent to said sllde-supportlng

| ': surface directed toward that surface. |
3. A chuck system accordin g to claim 2 wherein sald.

‘controller further includes means operable in a RE-'
LEASE mode for |

. actuatrng said allgnment air means and mamtammg' :

said vacuum means 1noperatwe whereby the air-
flow from said ahgnment alr ports maintains a net

- force on a slide adjacent to said shde-supportmg o

- surface directed away from that surface. .
4. A chuck system accordlng to claim 2 whereln sard |
controller further includes means operable in a RE— o
" LEASE mode for - R S -
actuating said alignment air means and sa1d vacuum
- ‘means whereby the airflow from said alignment air -
~ports establishes a substantially frictionless cou-
~ pling between a slide adjacent to sa1d shde support—.. o
ing surface and that surface, . :
-and the vacuum from said vacuum ports estabhshes- |
~an equilibrium force on said slide maintaining a
~ predetermined uniform separation between sald __
slide and said slide-supporting surface, o
and said airflow ahgnment component imparts a net
force on said slide in a plane parallel to said slide-
supportmg surface and towards at Ieast one of sard
stop members. R . |
- 5. A chuck system accordlng to claim 1 wherem sald -

- body member further includes at least one release air

port in said slide-supporting surface and associated in-
“ternal passageways adapted to direct an airflow there-
~ from having a release component directed away from at |
least one of said stop members. S
6. A chuck system accordlng to clalm 5 further com-.
pr1smg slide control means including: -
L allgnment air means selectively operable for cou-
phng air from a relatwely high pressure air reser-
- voir to said allgnment alr pOrts, R .
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11, release air means seleetwely operable for COUpllng'- |

~air from a relatwely hlgh pressure air reservorr to

“said release air ports,

“iii. vacuum means selectwely Operable for couplmg a
vacuum from a vacuum reservmr to sald vaeuum |

~ ports, |
iv. controller including means operable
inan ALIGNMENT mode for - |

actuatmg said- ahgnment air means and sald vae— |
~uum means and maintaining said release means

10

B 1n0perat1ve whereby the airflow from said align- -

' ment air ports establishes a substantially friction-

-_ IIeSS coupling. between a slide adjacent to sald__._. _.

slide-supporting surface and that surface, and the =

~vacuum from said vacuum ports establishes an 15

equﬂlbrlum force on said slide malntalnmg a .

predetermined umform separation between sald:

slide and said slide-supporting surface,

and said airflow allgnment component 1mparts a-_._' e
net force on said slide in a plane parallel to said

20 B TS NS RPN S R
- _actuatmg said vacuum means and mamtamlng salcl;__'.;.-. Coeie

slide-supporting surface and tnwards at least one:' -

~ of said stop members,
in a SUPPORT mode for

_actuatlng said vacuum means and- mamtammg sald R
 inoperative, whereby the ‘vacuum frnm said vac- o
- uum ports establishes a net force on a slide adja-

~ alignment air means and said release air means

cent to said slide supportmg surface dlrectedﬂ

- toward that surface, and
in 2a RELEASE mode |

R 30
- actuatmg said release air imeans. and sald vacuum -

‘means and malntalmng said. allgnment air means .

L _mr)peratwe whereby the airflow from said re- =~
- lease air ports establishes a substanttally fr1ct10n-;
35.

~less coupling between a slide adjacent to said
-slide-supporting surface and that surface, and -

“the vacuum from said vacuum ports establishes an.fé o
~ equilibrium force on said slide - maintaining . .a
~ predetermined umform separation between sald_”- |

S 40

- slide and said slide- supportmg surface

and said alrﬂow reiease compenent 1mparts a net:
- force on said slide in a plane parallel to said

slide-supporting surface and away frem at least_,—'

one of said stop members..

7. A chuck system according to elalm 5 further eom-

prlsmg slide control means including: -

1 ahgnment air means selectively Operable for cou-—'r"--'
~ pling air from a relatwely high pressure air reser- [ R
| IR 1neludmg a support member afﬁsed to the OpthS system_{ﬁ;:-l_;.__ R

50

-voir to said alignment air ports, - - |
i release air means seleetwely operable for eouplmg

: '-.':stbp members are affixed to. and extend from sald shde-‘?‘-?'f':"__;_:_-_ [T

‘air from a relatwely hlgh pressure a1r reservcnr t0: -

 said release air ports

- - - - - - " " . ' . N . . . .. A . -
- - " - - . A . - .t - - . e . . .. . = R L.
- - - . - - - Lt - . - . .. i .
- . - - . - . - - L . - . - - . . L. R .
- . . - - - . . - : . . - . . - .
. - LI - e s s . . - . . R . - . .. . . R . . e
- - . b ) . - - - . .0 . Tt - - - [ . - . . .. - -
- - - - e M . . . . - - . o . . - . . M . : L -| .
- 1 = . . L . " - LT o . . . . . T - . . LW . .. . .
. . - " . - . - - - - . - - - - L . - R P . . .. . . . - .
. - .o ot . -t - - e - - - . . - . .. A . . - I . i . ..
-t . - . e . . : LI . P - R - I - L. . .
- - ' - . . - L . . ' M . . . : L. - .
- . - L}

| 111 vaeuum means seleetwely Operable for eauplmg a-_.;-_-;;'_ R

vacuum- from a vacuum reservmr---- te sard vacuumgf‘ T

ports, | | R RN
contreller meludmg means operable
ALIGNMENT mode for -

1n an;.-;-z-E S

aetuatmg said allgnment air. means and sald vac-.:_fgfj

- uum means and maintaining said release. means .0
o mOperatwe whereby the airflow from said align- =
- ment air ports establlshes a substantlally frlctmn-;f'__'f'_ R R

~less coupling between a slide adjacent to said -~~~ -
~ slide- -supporting surface and that. surface, ancl the .~

* vacuum from said vacuum ports establishes an

"'_equ111br1um force on said slide - mamtalnmg a

- slide and said slide- -supporting surface, -

predetermined umform separatton between saldgf;_l'j' -

~ and said- airflow allgnment component. 1mparts a0

of said stop members,
in a SUPPORT mode for

‘alignment air means and said release air. means R
~ inoperative, whereby the vacuum from said vac- -~~~
. uum- ports establishes a net force on a slide ad ja- o
cent 'to said slide supportmg surfaee d1rected__*.:zf:--

 toward that surface, and

_:_ m a RELEASE mode BN R Chplmal
 actuating said release air and maintaining said

“slide-supporting surfaee and that surface, and -

net force on said slide in a plane parallel to said )
shde supportmg surfaee and towards at least one;.____:.l-___-’-- SR

o moperatrve whereby the alrflow fi rem sald re -
“lease air ports estabhshes a substantlally fI'lCthIl-j___i-'. LR
“less coupling between a slide adjacent- to. salcl;--:-._:.;_! T

o _'_sald airflow release component imparts a net' ferce}{"---f-}'

on sard sllde 1n a plane parallel to sald shde sup-f-?:._’ .

sa1d StOp members

‘8. A chuck system aecerdmg to elalm 1 wherem sald )
"'_stop members are afﬁxed to and estend frum sald sl1de-.}- e L
supporting surface. = = T T AR PR R T
- 9.°A chuck- system aecordlng to cla:m 1 further m R
,_*cludmg a support member affixed to the eptlcs system ©
~ of an associated microscope wherem sald step members YRR B
| ..'extend from said support member.. R S

10. A chuck system according to elalm 5 wherem sald-f It

i A ehuek system aceerdmg to e]alm 5 t“m'tl1er-?-_;fJi:f":'S o

:..-_estend from sard support member R e S LR R
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Column 4, lines 3,4,6,10,32,42,49,51,54,61: change "160" to
read --60--,

Signed and Scaled this

Tweniy-sixth  Day of August 1986

Attest:

DONALD J. QUIGG

Attesting Officer Commissioner of Patents and Trodemarks




	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

